Microglial cathepsin B as a key driver of inflammatory brain diseases and brain aging.
Interleukin-1β is a potent proinflammatory cytokine that plays a key role in the pathogenesis of the brain aging and diverse range of neurological diseases including Alzheimer's disease, Parkinson's disease, stroke and persistent pain. Activated microglia are the main cellular source of interleukin-1β in the brain. Cathepsin B is associated with the production and secretion of interleukin-1β through pyrin domain-containing protein 3 inflammasome-independent processing of procaspase-3 in the phagolysosomes. The leakage of cathepsin B from the endosomal-lysosomal system during aging is associated with the proteolytic degradation of mitochondrial transcription factor A, which can stabilize mitochondrial DNA. Therefore, microglial cathepsin B could function as a major driver for inflammatory brain diseases and brain aging. Orally active and blood-brain barrier-permeable specific inhibitors for cathepsin B can be potentially effective new pharmaceutical interventions against inflammatory brain diseases and brain aging.